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DETAILED ACTION 

Summary 

1 . This is the third office action based on application 10/551 ,553 and in response to 
Applicant's Arguments/Remarks filed 06/16/2009. 

2. Claim 13 is previously pending, claim 13 has been amended, and claims 18-25 
are newly added claims. Claims 13 and 18-25 are currently pending and have been 
fully considered. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claim 13, 19, and 22-23 are rejected under 35 U.S.C. 103(a) as being 



unpatentable over UNNO (US 5,933,219) in view of KURODA (US 2004/0080732 A1). 
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6. With respect to claims 13 and 19. UNNO teaches a device manufacturing 
method for forming a semiconductor device (column 1 lines 8-1 2). UNNO teaches a 
reticle, or mask, with a pattern on it, that is provided in an exposure apparatus 
projecting onto a resist coated wafer (column 3 lines 10-18). An illumination system 
radiates light through the reticle to pattern the wafer (column 3 lines 15-18). An image 
of the circuit pattern on the reticle is formed then on the wafer using the linearly 
polarized light, to achieve the exposure of the wafer (column 3 lines 47-51 ). The wafer 
after exposure may then be subjected to development process to form a semiconductor 
device (column 4 lines 1-2). The reticle may include patterns such as 22, and 26 which 
are larger in a first direction, or the x-direction, than a second direction such as the y- 
direction (column 4 lines 36-45, see Fig. 2). The light is linearly polarized in the x- 
direction (column 4 lines 44-45). These patterns may form a hole. 

7. UNNO does not explicitly teach that the pattern formed by the reticle patterns 
such as 22 and 26 form a pattern substantially the same width in the first and second 
directions. However, KURODA teaches a photomask with slit and light shield portions 
on a photomask (paragraph 01 16). The mask exposes a photoresist using the 
photomask with the rectangular lattice pattern, to form a latent image pattern formed in 
the resist as a pattern of dots arrayed in the form of a rectangular lattice (paragraph 

01 16). This latent image has a size of about 30nm x 30 nm, and so therefore has 
substantially the same size in the first and second direction (paragraph 0017). Further 
as can be in figure 2, the polarized electric field is in the direction of the long part of the 
lattice pattern of the photomask. 
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8. At the time of the invention one having ordinary skill in the art would have been 
motivated to make the rectangular patterns of KURODA with the pattern substantially 
the same width in the first and second direction using the mask pattern of KURODA and 
UNNO because KURODA teaches that using such a mask pattern allows the intensity 
of near field light through the pattern opening to increase as well as to increase 
throughput (paragraph 0015). 

9. With respect to claims 22-23. Neither UNNO nor KURODA explicitly teaches that 
the opening has a ratio between 1 .2 and 2 or more specifically approximately 1 .6. 
Paragraph 01 1 6 of KURODA teaches different dimensions for the mask. However, 
KURODA does not explicitly teach that these ratios are explicitly 1 .6. KURODA does 
teach that the slits are longer in the direction of the incident light (figure 2). The exact 
dimensions of these slits may be determined as a matter of routine experimentation in 
order to achieve the desired resist pattern and dimensions such as those taught by 
KURODA (paragraph 0117). 

10. Claims 18 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over UNNO (US 5,933,219) in view of KURODA (US 2004/0080732 A1) and SASAKI 
(US 6,685,848). 

1 1 . Claims 18 and 20 are dependent upon claim 13, which is rejected above under 
35 U.S.C. 1 03(a) in view of UNNO and KURODA. However, neither UNNO nor 
KURODA explicitly teaches that the pattern is a substantially round hole pattern, or that 
the mask has a halftone region. 
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12. SASAKI teaches an example of where the photomask used has a hole pattern to 
be transferred to the wafer (column 15 lines 36-37). This hole pattern may additionally 
be formed on a half-tone phase shift mask to have a very small dimensional difference 
between the coarse and dense portion of the hole patterns (column 15 lines 40-42). 

1 3. At the time of the invention one having ordinary skill in the art would have been 
motivated to use the semiconductor production method of UNNO and KURODA to have 
the mask pattern of the hole pattern on a halftone phase shift mask as taught by 
SASAKI in order to transfer the desired pattern and achieve very small dimensional 
difference between the coarse and dense portions (SASAKI column 15 lines 40-42). 

14. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over UNNO 
(US 5,933,21 9) in view of KURODA (US 2004/0080732 A1 ) and LIN (US 2002/01 68593 
A1). 

1 5. Claim 21 is dependent upon claim 1 3 which is rejected above in view of UNNO 
and KURODA. However, neither UNNO nor KURODA explicitly teaches that the first 
direction provides S polarized illumination, and second direction has P polarized 
illumination. 

16. KURODA teaches a polarizer9 that polarizes the light in the desired direction 
(paragraph 0074). Additionally LIN teaches polarizing S polarization light for the Y 
direction which would be the direction such as described in Figure 2 of KURUDA, and 
then using P polarized light for the other direction (figures 3-4A and paragraph 0025). 

1 7. At the time of the invention one having ordinary skill in the art would have been 
motivated to use S polarized illumination for the polarized illumination of UNNO and 
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KURODA with P polarization being orthogonal to that, in order to adjust for optical 
proximity correction as taught by LIN (paragraph 0018). 

18. Claims 24-25 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
UNNO (US 5,933,219) in view of KURODA (US 2004/0080732 A1), SASAKI (US 
6,685,848) and NAKAO (US 2002/0155395 A1). 

19. Claims 24-25 are dependent upon claim 10, which is rejected above under 35 
U.S.C. 103(a) in view of UNNO, KURODA, and SASAKI. SASAKI teaches that the 
mask may comprise attenuating region, however SASAKI does not explicitly teach that 
this mask has an attenuated region of 2% to 25% or pore specifically about 6%. 

20. NAKAO however teaches that the halftone region of a mask may be from 2% to 
10% which may be approximately 6% (claim 7). 

21 . At the time of the invention one having ordinary skill in the art would have been 
motivated to use the transmission of the attenuating layer as taught by NAKAO of 
approximately 6% in the mask of UNNO, KURODA and SASAKI since NAKAO teaches 
that approximately 6% may function with predictable results in a mask with use of 
polarization device. 



Response to Arguments 

22. Applicant's arguments, see page 5 of Applicant Arguments/Remarks, filed 
06/16/2009, with respect to the rejection(s) of claim(s) 13 under 35 U.S.C. 103(a) have 
been fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
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However, upon further consideration, a new ground(s) of rejection is made in view of 
UNNO and KURODA. 

23. On page 5 of Applicant Arguments/Remarks, Applicant argues that UNNO does 
not teach the amended claim limitation where the pattern is substantially the same width 
in said first and second directions. This argument is persuasive. However, new 
grounds of rejection have been made in view of KURODA. 

24. Specifically KURODA teaches a mask as seen in figure 2 which has a mask 
pattern which has an opening larger in a first direction than a second, where it is wider 
in the direction of the polarized light, this mask is then used to create a pattern in the 
photoresist that has substantially the same width in the first and second directions. 



Conclusion 

25. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

26. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

27. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Jelsma whose telephone number is (571)270- 
5127. The examiner can normally be reached on Monday to Thursday 7:00 a.m. - 4:00 
p.m. 

28. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on (571 )272-1 385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

29. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mark F. Huff/ 

Supervisory Patent Examiner, Art Unit 1795 
JGJ 



